The main objective of root canal treatment is the thorough mechanical and chemical cleansing of the entire pulp space followed by complete obturation with inert filling material. The root canal treatment of a mandibular molar with aberrant canal configuration can be diagnostically and technically challenging. This clinical case report describes the management of the mandibular molar with three separate mesial canals including middle mesial canal, in which the diagnosis was confirmed with the help of cone beam computerized tomography and it also highlights the management of the unusual canal morphology using CBCT.
Introduction
The main objective of root canal treatment is the thorough mechanical and chemical cleansing of the entire pulp space followed by complete obturation with inert filling material [1] . Knowledge of both normal and abnormal anatomy of the root canal system dictates the parameters for proper execution of root canal therapy and can directly affect the outcome of the endodontic therapy. [1, 2, 3, 4] Therefore, it is imperative that aberrant anatomy of the rootcanal system should be identified before and during root canal treatment to effectively clean and shape the root canal system. Mandibular molars are the most frequent tooth type to be endodontically treated [1] . Traditionally, mandibular molars are described as 2-rooted teeth with 2 canals in the mesial root and 1 or 2 canals in the distal root [3, 4] . However, studies have shown several variations in the anatomy of mandibular molars.
Since Vertucci and Williams [3] first reported the presence of a middle mesial (MM) canal in a mandibular molar, there have been multiple case reports of aberrant canal morphology in the mesial root [3 , 5] . Pomeranz et al [ 4, 6] described the anatomy ofMMcanals as follows: (1) fin: The file passes freely between the main mesial canal (ML or MB) and the MM canal (transverse anatomies), (2) confluent: The MM canal originates as a separate orifice but apically joins the MB or ML canal, and (3) independent: The MM canal originates as a separate orifice and terminates as a separate apical foramen.
It is of prime importance for the clinician to identify the entire topographic location of any additional canal orifices and also extremely important that clinicians use all the armamentaria at their disposal to locate and treat the entire root canal system [7] . Radiographic examination using conventional intraoral periapical views is important for the evaluation of the canal configuration. Well-angulated periapical films should be taken with cone-directed straighton, mesio-oblique,and disto-oblique; this technique often reveals and clarifies the three dimensional morphology of the tooth. However, it has its inherent limitation to assess the root canal system completely. [8, 9, 10] The use of the magnifying loupes, dental operating microscope, and adjunctive diagnostic aids like cone beam CT and so forth can also be used [11, 12] .
Recently, cone beam CT (CBCT) imaginig has been shown to provide comparable images at reduced dose and costs to be considered as an relative new method that produces threedimensional (3D) information of the maxillofacial skeleton, including the teeth and their surrounding tissue . Specific endodontic applications for CBCT are being identified as the use of this technology becomes more common [13] . Cotton et al [8, 9, 10] reported a number of useful applications of CBCT imaging in endodontics. Furthermore, Matherne et al [14] suggested that CBCT imaging is useful even in identifying the root canal system. 17, 18, 19 In this case report, we present clinical detection and the management of an independent MM canal in mandibular first molar by using CBCT imaging.
Case Report
A 28-year-old male patient reported to department of conservative dentistry and endodontics .albader dental college, gulbarga, Karnataka with a chief complaint of pain in right lower posterior region of the mouth since a month. The patient's medical history was non-contributory. Clinical examination revealed the presence of deep occlusal caries with tooth 46. The tooth 46 was tender and there was no swelling / sinus opening present in the adjacent soft tissues. No periodontal pockets were detected. The tooth did not respond to electrical pulp testing Radiographic examination revealed the presence of radiolucency involving the pulp and PDL was enlarged with mesial and distal roots of 46 suggestive of chronic periapical peridontitis, (Fig.1 ) necessitating endodontic therapy for the same.
After obtaining the patient's consent, tooth was anesthetized using 2% Lignocaine with 1: 80,000 adrenaline (Lignox, Indoco Remedies Ltd, India) and isolated using rubber dam. All caries were removed and access cavity was prepared. Three root canal orifices were initially observed, including mesiobuccal (MB), mesiolingual (ML) and Distal. The working length was determined with an electronic apex locator (RootZX II; Japan) (Fig.1) . The patency of the root canals were obtained using stainless steel no. 10 K-files (Mani inc., Japan) and cleaned and shaped using nickeltitanium rotary files (Heroshapers). During instrumentation the canals were intermittently flushed with 5.25% sodium hypochlorite. During the course, a tiny orifice was detected between the MB and ML with an endodontic explorer DG-16 (Dentsply Maillefer, Switzerland) which was conformed under endodontic microscope at 10X magnification . (fig.2) The patency of the additional canal was confirmed using no. 15 K-file passing through the orifice.The existence of a middle mesial (MM) canal in a line was considered and later confirmed with the intraoral periapical radiograph (IOPA). We decided to perform cbct scans for an accurate daignosis with informed consent from the patient. The first molar was focused, and the morphology was obtained in transverse, axial, and sagittal sections using the CBCT scan. All CBCT images revealed that the mesial root had three root canals, and the canal we had originally considered as ML canal was actually an MM canal( Fig3-6)
According to Pormeranz's classification, the MM canal was classified as "confluent"-The MM canal originates as a separate orifice but apically joins the MB or ML canal 5 ..All three mesial canals including the MM canal were cleaned, shaped, and obturated with gutta-percha and sealer (AHplus, Dentsply-Maillifer). Post treatment CBCT images revealed three independent root canals in the mesial root obturated efficiently with gutta-percha to the accepted lengths in all three canals . The patient experienced no post treatment discomfort and was subsequently referred for appropriate coronal restoration. 
Discussion
Adequate knowledge of root canal system anatomy is indispensable to perform endodontic therapy. [1] A major cause of root canal therapy failure is the inability to understand the internal anatomy of the tooth and subsequent incomplete endodontic treatment. [2] A good pre-operative radiograph is essential for preventing missed anatomy but it does not always necessarily reveal the actual number of canals present in the root. [3] Krasner and Rankow proposed specific laws of symmetry, law of color change, and laws of orifice location based on consistent and identifiable anatomic configurations of pulp chamber. 4 These laws help to locate canal orifices on the pulp chamber floor in a systematic way. Visual and diagnostic aids also play an important role in detecting atypical root canal anatomy. [,6,8,20] Numerous in vitro and in vivo studies on the morphology of mandibular first molars have provided new data relating to the presence of extra roots, additional root canals, lateral canals or transverse canal anastomoses between the two or three canals in the mesial root . [6] There are numerous cases in the literature concerning the unusual anatomy of the mandibular first molar. A middle mesial [MM] canal sometimes is present in the developmental groove between the mesiobuccal[MB] and mesiolingual [ML] canals. The presence of a third canal in the mesial root of mandibular molars has been reported to have an incidence rate of 1 to 15%. This additional canal may be independent with a separate foramen, or the additional canal may have a separate foramen and join apically with either the mesiobuccal or mesiolingual canal . [21, 22 ] Numerous techniques enable the clinician to look for the middle mesial canal. It is important to have an adequately flared access cavity to visualize the anatomy of the chamber,constricted access can lead to missed anatomy. Daignostic measures are important aids in the location of rootcanal orifices. The measures include obtaining multiple pre-treatment radiographs or CBCT ,examining the pulp chamber floor with sharp explorer, troughing grooves with ultrasonic tips etc,. the use of surgical microscopes has vastly enhanced the quality of endodontic treatment. The use of better diagnostic aids like Cone Beam Computed Tomography and better magnification like the surgical operating microscope have increased the clinician"s chances of diagnosing, locating and treating extra canals . [9, 10] Diagnostic information directly influences clinical decisions. Accurate data facilitate better treatment-planning decisions and more predictable outcomes. CBCT is an emerging technology with the potential to revolutionize the diagnosis and management of endodontic problems. An increasing number of specific applications of CBCT in endodontics are being identified as use of the technology becomes more widespread.
The present case report describes the treatment of a first mandibular molar with three mesial root canals. A systematic review conducted by de Pablo et al. [16] reported that the overall incidence of this anatomical morphology was 2.6%. They also showed that the confluence of the MM canal with the mesiobuccal or mesiolingual canals having a common apical termination was more frequently observed than a configuration including three distinct, separate apical foramina [15, 20, 21] .
The above case reinforces the fact that finding additional canals is not entirely dependent on the use of advanced visual and diagnostic aids. Sound knowledge coupled with commitment to unveil the internal anatomy can lead to discovery of atypical anatomy. Furthermore, a magnified view of the operating field using dental microscopic or surgical loupes increases the chance of locating hidden canals [5, 7, 17, 18] The benefits of a CBCT investigation must outweigh any potential risks; therefore, cases of endodontic disease should be judged on an individual basis. Until further evidence is available, CBCT should only be considered in situations where conventional imaging systems do not yield sufficient information to allow the appropriate management of the endodontic problem. [,12,18] 
Conclusion
In this case report we confirmed the presence of three mesial canals in mandibular second molar with the aid of cone beam computed tomography (CBCT) which should be used as an adjunct for confirming the presence of complicated root canal anatomy, especially in situations where conventional periapical radiographs are not very conclusive. 
